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The ADL Initiative Vision

The “A” In
ADL
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Sharable Content Assembled in To provide learning
Objects from across the real-time, on- and assistance
World Wide Web demand anytime, anywhere
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ADL Communities

MULTI-NATIONAL
INDUSTRY

NATO/PfP FORUM-
NATO Training Group,
NTG-WG, RTO-HFMPF,

PfP Consortium, Bi-lateral
changes and Visits

INFORMATION &

STANDARDS-
IEEE, IMS, AICC,
ARIADNE, W3C, IS0,
Dublin Core, ALIC

ADL CO-LAB

U.S. GOVERNMENT/MILITAR BUADEMIA-
Departments of Labor, Agriculture, i '.:"ﬁ";l’b take
Transportation, Health, Interior, o;-';;'?"ﬁ' y; MIT, University
Interest from all Services, the Isconsin...

National Guard, Coast Guard
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ADL Co-Labs and Partnership Labs

An open collaborative environment for
sharing learning technology research,
development, and assessments.

Promates U

hhfl\

Co-L
A
Joint ADL Go-Lab

Implement in military systems

A
Warkforce ADI Co-1ab acquisition community

%% Incentive Funds

United Kingdom . _

collaboration and production
of joint sharable content

SandUK T

Paolicies, Tools & Standards
DoD-Federal Integration
ADL Portal & Clearinghouse

¥

TR
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Web-based Learning Content Issues

v" Couldn’'t move a web-based course from one Learning Management System
(server) to another

v' Couldn’t reuse web-based content pieces (learning objects) across different
LMS systems

v" Couldn’t create directed learning strategies (e.g., branching, remediation, etc.)

« Can't create searchable learning object libraries or media repositories across
different LMS environments

° ... Work in progress w/ CNRI, DTIC, LOC, CMU, NSF Digital Libraries
project, others



ﬂdrnnred Distributed Learning —

www.odinel.o arg Enahitag the Digitel Keowledge Emvireameni of the irg

™

Sharable Content Object
Reference Model

A software model that defines the interrelationship of course
components, data models, and protocols such that content
“objects” are sharable across systems that conform with the
same model.
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g Objects

Collections
(Stories, Courses,
Books, Movies)

Aggregate
Assemblies
(Lessons,
Chapters, Units,
Brochure, etc.)

Objeclﬁve

Terminal
Objective

Source: Autodesk
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ADL -- Convergence of Interests

AR|ANQW>< n

IMS ——

IEEE . 1

AICC N \

ALIC ZA ,/

|BM ADL SCORM ADL SCORM

Cisco \ 0.7.3 1.0 ADL SCORM
Microsoft ‘ Content Model 1.1
Macromedfa | Meta Data Launch, Run-time Environment || Post Test Phase:
Oracle AP, Clean, Fix, Trim
NetG Data Model,

Click2Learh XML Course ‘

Saba Interchange

Pathlore |

MindLever

(many others)....
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2000 2001 2002 2003

SCORM 1.0 SCORM 1.1
Content Mod. Clean/Fix

Run-time Env.

SCORM IMS Finalizes Simple
Adds Work Began L
Content .
Packaging S&N 1.3
Profiles &

New Meta-data




AICC + IEEE + IMS + ADL = SCORM

Many, many long technical meetings

IEEE Meetings

Late 1999

Partial list of participants:
Microsoft

Sun

Boeing

Click2Learn, Avilar, Pathlore,
Saba, NETg, SmartForce, IMS Meetings
Centra, Thing, Macromedia, Early 2000
and many more...
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SCORM “2004” Released Jan 30, 2004

e This is an important “stabilization” point

 The “books” of SCORM will be independently
maintained

 No major feature additions planned for the near
future

« ADL will continue to support and maintain SCORM



SCORM Content Aggregation Model
Version 1.3

SCORM Run-Time Environment

Version 1.3

Ll
P RTRAED

SCORM Sequencng and Navigation
Version 1.3
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SCORM Evolution

SCORM 1.1 SCORM 1.2 SCORM “2004”
Content Content Cor!tent
Aggregation Aggregation Model: Aggregation Model:
Model: mm=) | Metadata + Binding; | ™= | Metadata + Binding; | can 13
Metadata + Adds: Content Packaging Content Packaging &
Binding & Content Organization Content Organization
(updated/fixed)
. Run Time Run Time
RL_m Time _ Environment: Environment:
Environment: | AP + —) AP + RTE13
el Data Model Data Model
Data Model (updated/fixed) (updated/fixed)

Sequencing &

Navigation:
Rules and Behaviors S&N 13
(new)
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SCORM 2004 Does Many Things...

« SCORM gives us many things

— An object-based approach for developing delivering
Instructional content

— Interoperability of these objects across multiple delivery
environments

— The ability to craft sophisticated learning strategies based on
the learner’s mastery and progress

— The means to package learning content and instructional
strategies for import and export

— The means to tag content so it may be found



Sequencing
Service
Testing/ e
Assessment
Service _
Selection
/ A
Content
(?oyrse _ . Management
Administration | Service
Service
] Tracking
earner Service
Profiles SCORM
Service Tracking
Data
Generalized

Content
Repository

Launch

Local

SCORM
Content
Remote
Packages Content

Repositories

Delivery

Learning Management
System Model

Service

SCORM
Content
(SCOs & Assets)

Browser
(Presentation)

API
Adapter




Tracking The Learner

Content

Information
...Set score
...set time
...Set name
...get last lesson
location

Learner
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Adoption Looks Good So Far

o 32 LMS’s certified SCORM 1.2 since February 2003; 8 more in
the pipeline

* International adoption stronger than expected
» Adoption in education stronger than expected

 Parts of SCORM are now accredited standards (IEEE); more in
the works

« |tis an ADL goal that all SCORM specifications become
accredited standards

* Increasing number of development and deployment success
stories
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Navy Systems Matrix

Oil-Carrying Systems (Lessons)

Fuel Oil
Service (FOS)

Lube QOil Fill
and Transfer
(LOFT)

Lube Oil
Service (LOS)

Aviation Fuel

Fill and
Transfer
(AFFT)

Aviation Fuel
Service (AFS)

Oily Waste
Transfer and
Storage
(OWTS)

Main
Drainage
(MD)

FOFT

FOS

LOFT

LOS

AFFT

AFS

OWTS

MD

FFG-7

FOFT

FOS

LOFT

LOS

AFFT

AFS

OWTS

MD

CV-63/64

FOFT

CV-67

CVN-65

CVN-68

LSD-41

FOS

LOFT

LOS

AFFT

AFS

OWTS

LSD-49

LHA-1

LHA-2

LHD-1

LHD-7

LCC-19/20

AOE-1

AS-39/40

ARS-50

AGF-3/11

LPD-4

MHC-51

MD

MCM-1

PC-1
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Enterprise Exemplars

Org Users | Learning Content* | Standards Usage
Oracle | 600k |450,000 objects SCORM, QTI, EP 6k/day
UFI 900k 900 courses SCORM, LOM, CMI, QTI, LIP | 50k/day

Cisco 100k 1,400,000 objects | SCORM, LOM

MSFT 80k 1,000,000 objects | SCORM, LOM, QTI, CP 50k/day
HP 160k 5,000 courses SCORM, QTI, AICC 5k/day
Sun 30k SCORM, AICC

* courses/objects — cataloged, tagged and searchable
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International Plugfest 1

Over 320 participants

210 organizations l
37 Countries P UgfeSt/C@
Plug and Play area

— 77 organizations participated

— demonstrating more than 120
products including authoring
tools, content examples, and
learning management
systems.




ADL - SCORM: DoD Policy

Department of Defense

INSTRUCTION

NUMBER 132220
PG00 0.0.0.0.0.9.0.0.4

USD (F&R)

STRBIECT: Development, Management, and Delivery of Content for Electronic Distributed

Learning

Eeferences: (a) DoD Instruction 1322 20, "Development and Management of Interactive
Courseware (JCW)," March 14, 1991 (hereby cancelled)

() DoD Directive 5040.2, “Visual Information (VI),” December 7, 1987

{e) through (1), see enclosure 1

1. PURPCSE
Thiz Instruction:

1.1 Eeissues reference (a).

1.2 Establishes DoD policy, assigns responsibilities, prescribes procedures, and
establishes information requirements for the development, management and delivery of
electronic distributed learning content and products! for DoD personnel.

13 Supports the Advanced Distributed Learning (ADL) Initiative and the application
of the Sharable Content Object Reference Model (SCORM) (electronically distributed learning

content), reference (b).

1 Consistent with title, “content”

—DODI 1322.XX
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When do you need SCORM?

You do want to be SCORM (1.3) conforming if:

-

You want to design learning content that tracks learner performance and
progress and adapts accordingly.

You plan to use an L(C)MS to deliver and manage learning content.
You are designing content that might be reused in other learning contexts
You want to create a library of learning objects

You want to be able to import and run SCORM content from other sources in
addition to your own content (e.g., COTs courses or from other services).

ahkhown

You probably don't need to be SCORM conforming if:

The content is short lived and won't be reused

You never plan to use an L(C)MS to deliver and track content

You do not have content that has complex behaviors such as remediation.
You want only simple, static, hyperlinked content as reference material

~wh e
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File Edit Miew Favorites Tools Help 't';r
n A =) e . ' T LA
eBack T \ﬂ @ lj X_JSearch ‘EN(’ Favorites QMedla €‘3 [;:.;:\v == _J '3
Address |€| htkp: f e, adinet orgfindes. cfm?fuseaction=scarmcert V| Go  Links
s
B :
‘ Horme | About ADL | Resource Center | Me vents | Forurnzs | Help & Info
2 "ﬁ ™
/ F LNV —T7
JWWWW ﬂiﬂﬂﬂ'ﬂl‘!ﬂ Learning Focus Are
About SCORM Certification
SCORM Past
SCORM Present ADL Certification Program

SCORM Future
SCORM Adopters

Movarmbar 2003

SCORM Downloads The ADL Certification prograrm iz a third party testing of toals
and content by a Department of Defense (Dol) designated ADL
3rd Party Tools Certification Testing Center. The ADL Certification Testing Centers
ADL Technical Team usze the latest SCORM Conformance Test Suite software as the primary basis of certification. Additionally,
Conformant Content the ADL Cerification Testing Centers may also impose added requirernents for certification,

Certified Products The Alexandria ADL Co-Laboratary signed a Memorandum of Understanding (MOU) in Novermnmber 2002
Certification with the following designated ADL Certification Testing Centers:

Certification Levels

_ Wisconsin Testing Organization - Madison, Wisconsin
Resource Links

Judy Brown, Certification Testing Center Administer
certifyi@academiccalab. arg

Maval Undersea Warfare Center (MUWC) Keyport - Keyport, Washington
Wirginia Mesenbrink, Certification Testing Center Administer
rmesenbrink@kpt nuwe, navy, mil

Certification is independent testing that provides consumers of distributed learning products and content
with the azsurance that certified products have successzfully implermented the SCORM, Certification is not
an endorserment from the ADL Initiative or a guarantee that the product andfor content has been testad
for defects in functionality and/or the product’s content iz instructionally sound.

General questions or cornments regarding cerification can be submitted to the ADL Technical Team
through the Help & Info section.
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Home entz | Forums |
‘ﬂmﬂﬂ I'II'IWWIM IHMMI Focus Areas =
About SCORM Certified Producks= ertified Products
SCORM Past
SCORM Present viewing 1 througk 15 of 28 < prewious next =
SCORM Future Product Mame Vendar
SCORM Adopters ] ]
WwebMeantor Avilar Technologies, Inc
SCORM Downloads
2rd Party Tools Knowledge Centre Meridian Knowledge Solutions, Inc
ADL Technical Team Sernura ACORDE Media, 5.4,
Confo t Content
aniermant Lomten Kontext Advanced Learning Lab, Ltd.
Certified Products
Certification MetCarmpuszl Alex IT
Certification Levels DesireZlearn STORM Component DezireZlearn Inc
JeEseurEs e webaula Corporate Zargon Cormputacao Ltda, aka 2argon & Poliedro e-Le
MEP [Mext Education Platfarm) Klsystern co. Ltd.
Aszpen Learning Managerent Server Click2learn
AMGEL CuberLearning Labs, Inc
Crossroads Portable LMS and Packager ManTech Advanced Developrment Group, Inc
SpeedlLearn Miraenet Co, Ltd
Krnowledgewarks techniques.arg
Atlaz Pro Booz Allen Hamilton Inc
In.Forrm@ DIDAGROUP SPA
< 1|2 =
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Six Year Progress Report

1998 Conditions

2004 Conditions

No interoperable eLearning content
standards

SCORM 1.2, tested and with
conformance test software; SCORM
2004 Released Jan 30, 2004

No standards group agreement
(AICC, IEEE, IMS, ARIADNE, etc).

ADL brokered agreement on process
and flow among all groups

No industry consensus

Strong SCORM support by industry
(e.g., International Plugfest 1)

Concern about support of ADL Initiative

Strong support for ADL leadership and
SCORM process (DoD Policy)

No advanced work on next generation
architectures

ADL Funded/supported key research at
CMU; harmonizing with MIT OKI work,
supporting prototypes

ADL’s role unclear to many

ADL viewed as “key”
accelerator/catalyst




ADL Resulting in a World Wide
Community for Learning Technology

CEN/ISSS
e ISO/IEC JTC1 SC36
PROMETEUS isss @.EEE LOM (metadata) is an
& weesmes  apnroved |IEEE standard.

g
JISC/CETIS %

.

ARIADNE
e Dublin Core
S | .FI.: i1 .f:'.';:\'!:
4\
eLIG » "ﬂg;g;hﬂ
IMS [
Singapore & AICC
f' "m APl based on Appendix B
‘% in the AICC CMI
document and
ﬁ L I C y widespread SCORM
ALIC & AEN .#77" " usage is now an
KALIC "} approved IEEE standard.

IMS Australla
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ADL Model for Standards Evolution

AlCC
ARIADNE
Dublin Core
IMS
ALIC

CEN/ISSS
IEEE
y W3C

Test-bed IS0
est-beds
Caﬁg‘:uts Spec & Standard

Consortia Prototypes Bodies Approved

Standards '

Reference Models
"Prototype
Development &
A ts"
Draft Technical ssessments Accredited

Specifications Standards
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Implementation of SCORM

Current LMS Future LMS
« Army (ATSC/TRADOC) SABA/Click2Learn ? OLMS
 Navy (CNET) THINQ THINQ
» Air Force Plateau, Meridian KSI ? Under study
 Marines Self Developed THINQ
« DAU Self Developed (OSS) Atlas Pro
« USDA Grad School Self Developed ? Under study
« IRS None Plateau
« CDC Self Developed ? Under study
« NDU Blackboard Blackboard

e OPM (eGov) GeolLearning GeolLearning
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ADL will expand its work...

Creating a model for sharable learning objects is great,
but how good is it if you can’t find and retrieve them
when you need to?

We need the means to store, index, search and retrieve
content at scale

ADL Wil focus next on integrated frameworks to enable
these functions
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Working Title

Content Object Repository
Discovery and Resolution Architecture

"CORDRA"
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CORDRA

Context Delivery

Discovery Retrieval

v

ldentification Location

Resolution




DoD CORDRA FRAMEWORK

Global
Handle
Server
@CNRI

DoD Local Handle Server @DTIC

: ] Content
Repository Repository Content Object Metadata
Metadata Index Registry Object Registry ’ Index

1. Create Content (obtain handle optionally)
e.g., 100.navy.navair/1002184jr

2. “Publish” object by
@ placing it in a repository

Army

3. Register object by

obtaining (or updating) a

handle record and sending the _
object’s location and search Joint
metadata

@ @ Air Force

Distributed Repositories

Marines
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Some of the People we are working with

 CNRI (Corporation for National Research Initiatives)
e U.S. Library of Congress

 DTIC (Defense Technical Information Center)/CENDI
 U.S. Military Services

« NSF/NDSL

* IRS (Internal Revenue Service)

« GPO (Government Printing Office)

 U.K. TSO (The Stationary Office)

« Medbiquitous (Professional medical education
consortium)

e Many others...
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Phases Of SCORM Evolution

Expanded Scope: Integration

SCORM “1.X” With Other Architectures
Stable — Complete at “2004” -Simulation
-Maintain -Performance Support

-Mobile Systems
-Intelligent Tutoring
-Knowledge Based Systems
-Others...

New Architecture R&D
- CORDRA
- Web Services
- Semantic Web
- DAML+OIL
- New Knowledge Representation Approaches
- Determine “Next Generation” Platforms

-Extend

Today



Advanced Distributed Learning ' -

WL Iﬂm’:r.l:llg Enahitag the Digitel Keowledge Emvireameni of the Fefure

ADL SCORM / HLA Federate

o \— : HLA Stealth

v Observer
Content | LMS

Repository

ADL SCO
Learning content |
Mission Brief/Debrief < |

Landing Simulatio

Virtual Instructor, ~Lower Gear @ 250 ki Flight
Feedback eLower Flaps @ 250 kt§ Simulator
N «Center of Runway
Remediation

*1/3 Down Runway
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Instructlonal SCO

e aircraft to the center of the ILS

ft is represer nted by the small cross at the center of the display.

m is represented by the large f :mdMFME i

Select NExT to continue
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Prefllght Brief

Key Gradmg Crlterla

« Come to a heading of 310 deg
. Extend Flaps
« Extend Gear
« Slow to 125 Kts (use speedbrake if desired)
Min speed 110Kts (higher if you forget to deploy the flaps)
Max speed 150Kts
« As you pick up the glideslope, push over to establish a downward
glideslope of -5 deg (-7 deg max at landing) Corresponds to approx.
1200 ft/min descent rate at 125 kts / -5 deg glide slope
'Fly' the cross hair in the center of the HUD to the intersection of the
lateral and vertical ILS bars.
« The ILS bars guide you to the second of 4 wires on the carrier deck.

If vou come in too early, yvou may hit the back-end of the ship.
If wou come in too late, vou may miss the last of the 4 wires,

In this lesson, you get to try to land the aircraft correctly,

Salect NEXT to continue

iZl!ﬂEIﬂE E@
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Demo Screen Shots Virtual Instructor SCO

2B SCO Launch Stape - Microsoft Internet Explorer
Ble Edk ‘ew Fgworkes Tools Help
Liriks 4] Advanced Producks & Bosing Data Courler Web (profotype) ] Bosing Data Courier Web (TM) 48] Boeing Data Courler 'Web (TH) APDEVEZ

pause |
reset Straight Long resel Straight Short reset Turn Long
{

PC-Based HLA Sim

¥. BogeyTestTool

Flight Parameters: Fleset Condiion
ﬁ_t_irs_pe_ed (kts) |_:!.25 | [appioachShaght-Shat =] Reset |

lidesiope 0 | Carcler
headin :_ EU | ™ Seapl ™ Aubopilol i« Mamual
'tf- te g|i_f | | Key criteria: .

uter ffalse = Loweraed Gear Senpt | Autopich H-al"i.ldl

Middle false | m Lowered Flaps il

s false | m Maintained Heading !:"’I:'I‘C“‘M — =l

iISAEErrur—[i_BM m Maintained Slope

P

e Controls
1-4,3? W Gew [ Spoedbeste
W Flaps [ Wheelbrale

Wei‘jht on Wheels|true |

Land the aircraft as best as you can.

Audrvizones
ERE N D EoE

This unit complete, Select NEXT to continug
. Opliarz

_?i;ﬁ?!?'
p——

SC0O BEun-Time Environment Test

W Pause ¥ Filat M Irke

e R elichiien
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PC-Sim & Virtual Instructor SCO

L

-~
bject Reference Model (SCORM™)
'mance Test Suite
(SCO) Run-Time Environment Test Ahout this test

~ Test Suite Version 1.2.3 ~
Self Test Log

B Test Identificat
Date: Wednesd
SCO Product:

khe SCO Version:

B Starting Self Te

Loading the Sha i
Attempting to i
C:Demos'ADL-

Flight Parameters:

FoEs  |Airspeed (kts E
SCO was ab
—— | Iidesloe -5
B LMSInitialize() [l . g |=
v LMSInitialize( 8 headin EKE
Outer false -
B LMSGetVahe(j§ = l
H Value remmed .Mlddle falil o
¥ LMSGetvVahd) ILS true | M
i : . -
B LMSGetLastE %Im
3_ Last Error: 0 ilsEIError -0.56

i range2Touchdown 146

B LMSSetValue(d Weight on Wheels|?

mvoked
¥  LMSSetVahel

<« &
wr
®
o
(7
L7y
L]
B
sl

3 [ Launch SCO(s) H Complete Test ]

| Land the aircraft as best as you can.

@ Applet started.




t‘T{% Advanced Distributed Learning -

“‘ | - WL Iﬂm’:r.l:llg Enahitag the Digitel Keowledge Emvireameni of the Fefure

ganded

"
~

bject Reference Model (SCORM™)
'mance Test Suite
(SCO) Run-Time Environment Test About this test

~ Test Suite Version 1.2.3 ~

l Self Test Log
o l.i:il=i E Test Identificat

Date: Wednes

\ SCO Product:
khe SCO Version: —

SCO Vendor D

B Starting Self Te

H Loading the Shaj
H Atempting to
C:Demos' ADL-

H SCO is searchn
¥ SCO was abl

B LMSInitalize() |8
v LMSInitialize(

B LMSGetValue(|l
H Value returned
¥ LMSGetVah

H LMSGetLastE

i_ Last Error: 0 ilIsEIError
LMSGetLast i
range2Touchdown

B LMSSetValue(d Weight on Wheels|true
mvoked

3 [ Launch SCO(s) H Complete Test i ¥ LMSSetValue}

5

i

Land the aircraft as best as you can.

@Amket started.
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Scoring Debrief

Tuuchduwn Scores

Parameter Descrlptlon De5|re |[Result]
-Dn Runway _True if touched down on runway rue Itrue

-ere Caught
| then 2,3, 4—Ia5t wire)

s 'iSpeed_at touchdown (keas)
ARG 110 min, 150 max

|Glide Slope Fllght path at touchdown (-d-eg-j_
IDlstance From Target;M|ss dlstance frum |deal (ft)

| Here are the results 1.‘:|=F'-.7‘.ri§ our landing,

Select NEXT ta continue
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ADL - Future Directions

e Continuing commitment by ADL Sponsors

Stabilize @SCORM 2004 and plan next generation

 Registration of objects and repositories

Integration with other technologies
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ADL - Integration and Research Areas

« Content Object Repositories Discovery and Resolution
Architecture (CORDRA)

 Simulations and High Level Architecture (HLA)

 Job Performance Technology (S1000D) — Mobile, wireless
* Intelligent Tutoring Systems

 Massive Multiplayer Online Games

« Web-services or other messaging technologies as Integration
Technology
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